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COMPLETE SPECIFICATION. 

bnprovements in fhe Mannlactcure of Titanium PigmentB. 



We, Lapokte TrrA-Num Ltmitbd, fonnerly 
known aa National Titakium Prodttcts 
IdurrBB, a British. Company, of Kingsway, 
Lnton, Bedfordshire, Jamds Thomson Rich- 
mond, a British Subject, of 230 Stockingstone 
Eoad, Luton, Bedfordshire, and Jambs 
TAYiiOK, a British Suhjeot, of 66 Oakley 
Road, Luton, Bedfordshire, do hereby declare 
the invention, for which we pray that a 
patent may be granted to us, and the method 
by which it is to be performed, to be particu- 
larly described in and by the foUowing 
statement : — 

Variona processes have been proposed for 
improving the ;^ropertie8 of titanium pig- 
ments by depositing water-insoluble metal 
compounds on the particles of the pigments 
in aqueous suspension. United States 
SpeoifLoation Ko. 1»368,392 describes adding 
to sudi an aqueous suspension first a solution 
of a salt or salts of a metal or metals, referred 
to as aluminium, calcium, lead, zinc and 
similar metals, and then a precipitant, for 
example, sodium carbonate or hydroxide, is 
introduced to precipitate a white and rela- 
tively insoluble metal compound or com- 
pounds upon the particles of the pigment. 
The treatment is said to stabilise the pigment 
against chemical and physical action, and 
especially to prevent discoloration of the 

Eaint in which the pigment is used. United 
tates Specification No. 2,378,790 describes 
preparing an aqueous slurry of a titanium 
pigment, if desired, with the aid of a dis- 
persing agent, and precipitating in situ upon 
the suspended particles of the pigment a 
white insoluble silicate of a metal of the 
second, third and fourth groups of the 
periodic system, for example, magnesium, 
zinc, aluminium, yttrium, zirconium or 
cerium. The treatment is said to improve 
the resistance to chalking, gloss retention and 
resistanoe to discoloration of coating composi- 
tions in which the treated pigments are 
incorporated. . 



The present invention provides a process 
for the treatment of titanium pigments i^dh 
leads to an improvement in their tinting 
strength, opacity, and cajpadty for being 
wetted by and dispersed m organic paint 
media, and to improved flow characteristics 
of paints in which the pigments ajre inoonpor- 
ated. The term ''titanium pigments" is 
used herein to denote calcinM titanium 
dioxide pigments and composite pienients 
containing a calcined titanium dioxide 
pigment. 

According to this invention a process for 
improving a titanium pigment, comprises 
dispersing the pigment in an aqueous medium 
by the action of a dispersing agent and 
agitation, adding to the dnpermon without 
flocculating it a water-soluble magnesium 
salt and a water-soluble aluminium i^lt each 
in a proportion corresponding to 0.1 to 2.0 
per cent of and AIsOq, respectively, 

calculated on the weight of thejpigment, and 
then precipitating the ma^esium and alu- 
minium in the form of water-insoluble 
compounds on tho pigment partioles by 
means of a compound of alkaline reaction . 

Any desired dispersing agent may be used 
for disnerslng tho titamum pigment, and as 
examples there may be mentioned so(^m 
hexametaphosphate, trisodinm pho^hate or 
sodimn hydroxide. The pigment may be 
dispersed in water at any convenient tem- 
perature with the aid of, for exampb, 0.1 
to 2.0 por cent of the dispersing agent 
oalouiated on the weight of the titanium 
pigment. 

The water-soluble salts of magnesium and 
aluminium may, for example, be magnesium 
sulphate and aluminium sulphate. - The 
aluminium addition leads to an improvement 
in the wettability of the pigment in paint 
media and in the flow characteristics of paint 
containing the pigment. The magnesium 
addition, on the other hand, enhances the 
tinting strength and opacity of the pigment. 
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ABd tends, if ptesent in & high proportion, 
slightly to diininish the flow charaoteristios. 
Tub caji, however, be oounteraoted by 
incieaBtng the proportion of the ftlnTnininm 
5 addition. Generally speaking, vithin the 
above 3»nge of 0.1 to 2.0 per cent, a higli 
proportion of aliunina relativehr to magnesia 
wilTf avour the wettabiKty and now character- 
istics and a high, proportion of magnesia 

10 relatively to ainmina will favour the ^STtfng 
strength and opaoity. 

The ratio of the dispersing sAent to Had 
magnesium salt (calculated as l^O) advan- 
tageously ranges £i:om 1 : 0.5 to 1 : 2, and 

15 the ratio of the dispersing agent to the com- 
bined magneslam and iiJTiminffim addi- 
tions (calculated as MgO -f ^lO.) preferably 
ranges from 1 : 1 to 1 : 5. 
In order stiE fartdier to improve the web- 

20 tabili^ and flow chaxactenstics, without 
dinuniahing the tinting strength at the 
- ^igm^t, a water-soluble titanium salt may 
also be added to the disperaion in a propor- 
tion coKzea^pondinff to not more than 2 per 

26 cent of HOs oalodated on tlie w«glit of the 
pigment, the titanium then bedng precipitated 
in 1^ form of a water-insoluble oompomod 
together with the nubgnesium and glimiiwiiiin 
compounds upon the addition of the oom- 

30 pound of alkaline reaction. 

Miet the addition of the water-soluble 
salts, a compound of alkaline reaotbn,'for 
example, somum hydzozide or sodium car- 
bonate, IB added to precipitate the magnesium 

35 and aliiTnlnium, and cuso.the titanium, if 
present, in the form of water-insoluble 
compounds. This will be bnn#dt about by 
adjusting the pR of the dkperdbn by means 
of the alkaline compound to the value re- 

40 quired to effbot the precipitation. The pK 
VBlm wiU gefnerally be adjusted to within the 
raogeof ^«6to8i^. 

During the addition and iNredpitation of 
the metal salts the dispersion should be 

46 vigorously agitated. The treated pigment 
may then be washed to remov&.wateF-8oluble 
compounds, .separated by filtration and 
dried, j&lternativdy, the tR»ated mgment». 
without being dried, may be fluaObted witii oil 

50 to fxsxm an ou paste. 

Ibe following Examples iUustrate the 
invention : — 

1000 pounds of ground oaldned titanium 
55 dioxide are durrled in 400 gallons of watar 
containing 10 pounds ci sodium hezameta^ 
phosphate. The shory is agitated to ensure 
uniform distribution and &perBton of the 
pigment. To the resulting dispersion is 
60 at&ed with stiiring a solution of magnesium 
sulphate containing the equivaJmt of 0 
pounds of MgO in 15. gallons of water. 
This is followed by the addition of a solution 
of aluminium sulphate oontieiining the equiva- 



lent of 4 pounds of AltO^ in 10 gallons of 65 
water. During the add&acms the dispersion 
is thorough]^ agitated. ThepH vahieof the 
dispersion is then adjusted to within the 
range of 7.0 to 7^ by the additi(m of a solu- 
tion of sodium hydroxide. Tb& treated 70 
pigment is.then waahed with water to remove 
sodiuni sulphate, and is separated by iSltra- 
tbn« dried aaad diisintegrated. 

A calcined titanium dicodde pigment 
having a tinting strengtii of 1^0 on the 75 
Reynold's scale had this value raised to 1760 
by the treatment described in this Example. 
150 parte of a pigment so treated, when 
tested under standard conditions in ad- 
mixture with-SO pi^ of dH, gave a flow of 80 
8.4 centimetres as compared with 2.6 centi- 
metres for a mixture of tiie untreatedpigment 
and oil in ti&e same proportions. 

"RvAmrPT^m 2. 
KKM) pounds of ground calcined titanium 85 
dioxide are slunied in 400 gallons of wat«r 
containing 5 pounds of so^um hexametar 
phosphate. The slurry is agitated to ei^ure 
uniform disfzlbution and ols]^erBbn of the 
pi^enti To the dispersion is added witii 90 
spring a solution of magneaaum sulphate 
containing the equivalent of 3 pounds oif 
MgO in 7Jl> gallons of water. This is followed 
by the adoition of a solution of titanyl 
sulphate containing the equivalant of 3 05 
pounds of HOa in 15 gallons of water and a 
solution of aluminium sulphate containing 
the eqnivabnt of 3 pounds of AljOs in 7.5 

•gallons of water. Daring the additions^ the 
dispersion is thorou^^ a^tated. The pH, 100 
VB&e of the dispersion is then adjusted to 
within the range of 7.0 to 7.5 by the addition 
of a sohiticm of -sodium hydroxide. .The 
treated jQgment is tiien washed, with water to 
remove sodium sulphate, and is separated 105 
by fyHiration, dried imd disintegrated. 

A calcined titanium dioxide pigment having 
a tinting strength of 1500 on l&e Reynold's 
scale had this value raised to 1700 by the 
treatment described in this Example. 150 110 
parts of a pigment so treated, when tested 

. under standard conditions in admixture with 
80 parts of oil, gave a flow of 20.8 oenti- 

. melees compared witii 2.6 centimetres for a 
mixture of the uniroated pigment aoid oil in 115 
the same proportions. 
What we claim is : — 

1. A process for improving titanium 
pigments, wberein a titanium pigment as 
hereii^ef ore defined is dispersed in an aquoous 120 
medJnm by the action of a dispersing agent 
and agitation, a water-soluble magnesium 
salt ai3 a water-soluble aluininium a^lt each 
in a proportion corresponding to 0.1 to 2.0 
per cent of MgO axid Mfi^ respectively, 125 
calculated on the weight of the pigmwt, are 
added to tiie dispersion witiiout causing tiie 
latter to flocculate, and the magnesium and 
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ahnoiiiiam are predpiiated in the form of 
water-insoluble compounds on the pigment 
partides by means of a compound of alkaline 
reaction. 

5 2. A process as claimed in Claim 1, 
wherein magnesium fiulpbate and alumuuum 
Bulphate are used as the magnesium and 
aluminium salts. . 

3. A process as claimed in Claim I or 2, 
10 wherein sodium heza*metaphoaphate, tri- 

sodium phosphate or sodium hydroxide is 
xmd as dispersing agMit. 

4. A process as dCaimed in Claim 1, 2 or 3, 
wherein sodium hydroxide or sodium ccr- 

16 bonate is used as the compound of alkaline 
reaction. 

6. A process as claimed in any one of 
daima 1--4. wherein the ratio of the dispers- 
ing agent to the magnesium salt (calculated 
20 as MgO ranges &om 1 : 0.5 to 1 : 2. 

6. A procesB as claimed in any one of 
Claims 1 — 5, wherein the ratio of the dis- 
persing agent to the combined magnosiam 



and aluminium salt additions (calculated as 
MgO and AlgOa) ranges from 1 : 1 to 1 : 6. 26 

7. A process as claimed in any one of 
daims.l-— 6, wherdn a water-soluble titanium 
salt is also added to the dispersion in a propor- 
tion corresponding to not more than 2 per 
cent of TiO^ calculated on the weight of the 30 
pigment, and the titanium is precipitated in 
the form of a water-insoluble compound 
together with the magnesium and aliuninium 
compounds by means of the compound of 
alkaline reaction. 36 

8. A process for improving a titanium 
pigment conducted substantaaliy as d^oribed 
in Example 1 or Example 2 herein. 

0. Titanium pigments which have been 
improved by the process claimed in any one 40 
of Claims 1-— 8. 

ABEL & IMBAY, 
Agents for the AppKcants, 
Quality House, Qui^y Court, 
Chancery Lane, London, W.C.2. . 



PROVISIONAL SPEdnCATlON. 

Inu^rovements in the Mannfactoxe of Titanium Pigniants. 



We, National TiTANnrM PiQiiCNTS 
Limited, a British Company, of Kixigsway, 
Luton, Bedfordshire, James Thomsok Rich- 

46 UOND, a British Subject, of 230 Stocking- 
stone Road, Luton, Bedfordshire, and Jambs 
Tatlob, a British Subject, of 66 Oakley 
Road. Luton, Bedfordshire, do hereby declare 
tib.e nature of this invention to be as follows : — 

dO Various processes have been proposed for 
improving the properties of titanium pig- 
ments after calcination, in which a water- 
insoluble aluminium compound is deposited 
on particles of an aqueous suspension of 

55 the pigment, for example, by adding a water- 
soluble aluminium salt to the sospension and 
precipitating the aluminium on the pigment 
particles in the form of a water -insoluble 
aluminium compound by means of a water- 

60 soluble alkali hydroxide or silicate, or by 
adding the aluminium in the form of a basic 
aluminium salt. Theso processes are said to 
improve such properties of the pigments as 
their resistance to chalking, tint retention, 

65 gloss retention and afto-yeUowing. 

The luresent invention provides a process 
for the treatment of titanium pigments which 
leads to an improvement in their tinting 
strongtht opacity, and capacity for being 

70 wett^ by and dispersed in organic paint 
media, and to improved flow characteristics 
of paints in which ihjd pigments are in- 
corporated. The term " titanium pigments " 
is used heroin to denote calcined titanium 

75 dioxide pigments and composite pigments 
containing a calcined titanium dioxide 
pigment. 



According to this invention a process for 
improving a titanium pigment, comprises dis- 
persing the pigment in an aqueous medium 80 
by the acti<^ of a dispersing agent and 
agitation, adding a email proportion of a 
water-s<^uble magnesium salt and a water- 
soluble aluminium salt to the dispersion 
without flocculating it, and then precipitating 85 
the magnesium and alumimum in the form of 
water-insoluble compounds on the pigment 
partides by means ot a compound of alkaline 
reaction* 

Any desired dispersing agent may be used 90 
ior dispersing the titanium pigment, and as 
examples there may be mentioned sodium 
hexametaphosphate, trisodium phosphate or 
sodium Hydroadde. The pigment may be 
dispersed in water at any convenient tempera- 95 
ture with the aid of, for example, 0.1 to 2.0 
per cent of the dispersing agent calculated on 
the weight of the titaxuum pigment. 

The water-soluble salts of magnesium and 
aluminium may, for example, be magnesium 100 
sulphate and aluminium sulphate. The 
proportions of the magnesium and aluminium 
salts added will generally not exceed amounts 
corresponding to 2 per cent of lilgO and AlgOg, 
respectively, caloulated on the weight of the 105 
pigment. A suitable range in eadi case is 
O.I to 2.0 per cent. The aluminium addition 
leads to an improvement in the wettability 
of the pigment in paint media and in the 
flow oh^cteristios of paint oontainijig the 1 10 
pigment. The magnesium addition ,on tibte 
other hand, enhances the tinting strength 
and opacity of the pigment, and tends, if 
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present in a high proportioA, riighfcly to 
aimiTii ah the flow ohoraoteriBtics. . This ooii. 
lioweiT)^, be cotmteraoted by inoreasiaig the 
proportion of the alumiaium additioh. 
5 Gejierally speaking, mthin the above range 
of 0.1 to 2.0 per oent, a high proportion of 
. alumina relatively to magnesia will favour 
the wettability and flow charaoteristics and a 
high proportion of magnesia relatively to 
10 alumina will favour the tinting fltrongth and 
opacity. 

ThB ratio of the dispersing agent to the 
magnesium salt (oaloulated as ]MfeO) advan- 
t^ously ranges from 1 : 0.5 to 1 : 2, and 

16 the ratio of the dispersing agent to the com- 
bined magnesium and aluminium salt addi- 
tions (calculated as MgO + AI2O3] preferablv 
rangcfl from 1 : 1 to 1 : 6. 
In order stfll further to improve the wot- 

20 tability and flow charapteristioB> without 
diminishing the tinting strongth of the 
pigment, a small proportion of a water- 
. soluble titanium salt may also be added to 
the dispersion, thB fcitajiium then being 

25 precipitated in the form of a water-insoluble 
compound together with the magnesium 
and aluminium compounds upon tih.e addition 
of the compound of alka^o leootion. The 
proportion of the titanium salt added will 

30 generally not exceed an amount oozrespond- 
ing to 2 per oent of "KOb oaloulated on the 
weight of the pigment. . - 

After the addition of the water-soluble 
salts, a compound of alkaline reaction, for 

35 example, sodium hydroxide or socUum car- 
bonate, is added to precipitate the mag- 
nesium and aluminium, and also the titanhun. 
if present, in the form of water-insoluble com- 
pounds. I!hiB will be brought about by 

40 adjusting the pR of the dispOTdon by moans 
of the alkaline compound to the value 
required to effect tho preoipitation. Xhe pEL 
value will generally be adjusted to within the 
range of 8.6 to 8.6. 

46 , . During the addition imd precipitation of the 
metal salts the dispersion shooldi ie vigor- 
ously agitated. The.-trtatei pigment may 
then be washed to remove water*8oluble 
compounds, and jseparated by fitration and 

60 dried. Alternatively,, the treated pigment, 
without beij^ dried, may be fluBLbod with oil 
to form aii oil paste. 

The following Examples iOustrate the 
invention 

65 EXAMPLB 1. 

1000 pounds of ground oaloined titanium 
dioxide are sIuiTied in 400 geJIons of water 
oontaixiing 10 pounds of sodium hezameta- 
phosphate. The slmy iff i^gitiated to ensure 
60 uniform. diBtubuti<m and daspersion of the 
pkment. To the resulting dispcoBion is 
added with stirzing a solution 6f magnesium 



sulphate .containmg the equivalent of 6 
pounds of 1^ in 15 gaDons of water. This 
IS followed by the addition of a solution of 65 
aluminium sulphate containing the equiva- 
lent of 4 pounds of AlsOg in 10 gallons of 
wat-er. During the additions the msperaion 
is thoroughly agitated. The jpH value of the 
dispeiBion is then adjusted to within tiie 70 
range of 7.0 to 7.5 by t£he addition of a solu- 
tion of sodium hydroxide. "Bie treated 
pigment is then washed with water to removo 
sodium sulphate, and is separated by flltra- ' 
tion. dried and disanteffrated. 75 

A calcined titanium oioxide pigment having 
a tinting strength of 1550 on the Beynold's 
scale had this value raised to 1760 by the 
treatment desoribed in this Example. 150 
parts of a pigment so treated, wheoi tested 80 
under standard conditions in adndxtnre with 
80 parts of oO, gave a flow of 8.4 centimetres 
as conxpored with 2.6 centimetres for a 
mixture of the utnreated pigment and oil in 
the same proportions. 85 

EXAMfZiB 2. . 

1000 pounds of ground calcined titanium 
dioxide are slurried in 400 gallons of water 
containing 6 pounds of sodinm hexameta- 
phosphate. iSie slurry is agitated to ensure 90 
uniform distribution and (Sspexsion of the 
pigment. To the dispersion is added with 
stirring a solution of magnesium sn^hate 
containing the equivalent ■ of 3 pounds of 
MgOin7.6galh)nBofwater. This is followed 95 
by the addition of a solution of titanyl 
sulphate containing the equivalent of 3 
pounds of !ROa in 16 gallons of water and a 
solution of aluminium sulphate containing 
the equivaleoat of 3 pounds of AlaOj in 7.5 100 
gdlons of water. . Draing the additions, the 
. dispersion is thoroughly agitated. Tho pK 
value of the dispersion is then adjusted to 
within the range of 7.0 to 7.5 by the addition 
of a. jBolutiim jof sodium hydroxide. The 106. 
treated pigment is then washed with water to 
-remove sodium sulphate, and is separated by 
filtration, dried and disintegrated. . 

A caloined titanium dioxide pigment 
having ft tinting strength of 1600 on the 110 
Reynold's soale had this value raised to 1700 
by the treatment described in this Example. 
150 parts of a pigment so treated, when 
tested under standard conditions in ad- 
mixture with 80 parts of oil, gave a flow of 116. 
20.8 oentimetres compared with 2.6 centi- 
metres for a mixture 01 the untreated pigment 
and oil in the same proportions. 

Dated this 26th day of April, 1949. 

ABEL & IMRAY, " • - 

Agents for the Applicants, 
Quality Hou^e, Quauty Court, 
Ohanoery Lane, London, W.0.2. 



Abingdon : ^m<»d to Bfer M^eet/s Statlonoiy Office, by Baigeaa & Scm (AbingiOTi), Ltd.— 1866.. 
Fatahahfid at The Piatent OAis, 26, Sovthaxx^ton B«ildJag% London, W.0.2, 
^ from whioh'oopiss may be obtained. 



